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PRELIMINARY AMENDMENT 



Honorable Commissioner for Patents 
BOX PCT 

Washington, D.C. 20231 



Dear Sir: 

Kindly amend the subject application as follows: 



IN THE SPECIFICATION: 

Please insert the paragraph heading on page 1 of the English translation of 
the subject application, before line 5, as follows: 

— Technical Field 

Please insert the paragraph heading on page 1 of the English translation of 
the subject application, before line 10, as follows: 

- Related Art --. 

Please insert the paragraph heading on page 3 of the English translation of 
the subject application, before line 33, as follows: 

- Summary of the Invention -. 
Please insert the paragraph heading on page 6 of the English translation of 
the subject application, before line 7, as follows: 

- Brief Description of the Drawings --. 
Please insert the paragraph heading on page 6 of the English translation of 
the subject application, before line 27, as follows: 

- Detailed Description of the Invention -. 

IN THE CLAIMS: 

Please delete the paragraph heading "Patent Claims" on page 13 of the 
English translation of the subject application, and insert in place thereof the 
paragraph heading on page 13 of the English translation of the subject application, 
line 1, as follows: 

- CLAIMS -- 
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Please insert the paragraph heading on page 13 of the English translation of 
the subject application, after the above-noted heading and before claim 1, the 
following: 

— What is claimed is: 

Please amend claims 1-13 as follows: 

1. (Amended) CDMA receiver for receiving a CDMA signal, which is 
transmitted at the chip clock rate from a transmitter via various signal paths of a 
physical transmission channel, in a multi-subscriber environment having: 

(a) a receiving device for receiving the CDMA signal; 

(b) a Rake receiving circuit having a number of parallel-connected 
delay devices for detection of the signal components of the 
CDMA signal which are transmitted via the various signal paths; 

(c) a channel estimation circuit for estimating channel coefficients h 
of a transmission channel H by means of a predetermined 
reference data sequence which is contained in the received 
CDMA signal; 

(d) a weighting coefficient calculation device for calculating 
weighting coefficients m for the various signal components of the 
CDMA signal as a function of the estimated channel coefficients 
h and of stored spreading and scrambling codes; 

(e) a weighting circuit for weighting the signal components with the 
calculated weighting coefficients m; and having 

(f) a combiner for combining the weighted signal components to 
form an estimated received data signal. 

2. (Amended) CDMA receiving according to Claim 1, wherein the 
weighting coefficient calculation device is connected to a memory device. 

3. (Amended) CDMA receiving according to Claim 1, wherein spreading 
codes C S p of the subscriber and scrambling codes C S c from the transmitter are 
stored in the memory device. 

4. (Amended) CDMA receiver according to claim 1, wherein the combiner 
is an adder for adding the weighted signal components. 

5. (Amended) CDMA receiver according to claim 1, wherein the reference 
data sequence is processed by the channel estimation circuit at the chip clock rate 
T c . 

6. (Amended) CDMA receiving according to claim 1 , wherein the delay 
devices of the Rake receiving circuit delay the received CDMA signal by an 
associated time delay t differing by precisely one chip clock cycle T c between the 
various delay devices. 
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7. (Amended) CDMA receiver according to claim 1 , wherein the receiving 
device is a receiving antenna, which is followed by a sampling circuit for sampling the 
CDMA receiving signal. 

8. (Amended) CDMA receiver according to claim 1, wherein an output 
circuit is provided for outputting the reference data sequence from the received 
CDMA received signal. 

9. (Amended) CDMA receiver according to claim 1 , wherein the weighting 
circuit comprises a large number of multiplication circuits, which are each followed by 
a delay device. 

10. (Amended) CDMA receiver according to claim 1 , wherein a buffer store 
is provided for buffer storing the sampled received data from the CDMA received 
signal. 

11. (Amended) CDMA receiver according to claim 1, wherein the channel 
estimation circuit is a DSP processor. 

12. (Amended) CDMA receiver according to claim 1 , wherein the weighting 
coefficient calculation device is a DSP processor, 

13. (Amended) CDMA receiver according to claim 2, wherein the memory 
device is an RAM memory. 



The amendments to the specification as set forth above are intended to clarify 
and set apart the various sections of the subject application. 

The amendments to the claims as set forth above are intended to remove all 
multiple dependent claims from the subject application and to more particularly point 
out and distinctly claim the subject invention. 

Attached hereto is a marked-up version of the specification and claims 1-13, 
which illustrates all of the changes made to the specification and claims pursuant to 
37 CFR §1.121. The attached page is captioned " Version With Markings To Show 
Changes Made ". Deleted language is bracketed and added language is underlined. 

The Commissioner is hereby authorized to charge any deficiencies or credit 
any overpayments in connection with the filing of this correspondence to Deposit 
Account No. 50-0426 . 



REMARKS 



Respectfully submitted, 



JENKINS & WILSON, P.A. 



Date: 
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Serial No.: Not yet assigned 

Version With Markings To Show Changes Made 

IN THE SPECIFICATION: 

The paragraph heading has been inserted on page 1 of the English translation 
of the subject application, before line 5, as follows: 

Technical Field 

The paragraph heading has been inserted on page 1 of the English translation 
of the subject application, before line 10, as follows: 

Related Art 

The paragraph heading has been inserted on page 3 of the English translation 
of the subject application, before line 33, as follows: 

Summary of the Invention 
The paragraph heading has been inserted on page 6 of the English translation 
of the subject application, before line 7, as follows: 

Brief Description of the Drawings 
The paragraph heading has been inserted on page 6 of the English translation 
of the subject application, before line 27, as follows: 

Detailed Description of the Invention 

IN THE CLAIMS: 

The paragraph heading has been inserted on page 13 of the English 
translation of the subject application, before line 1 , as follows: 

CLAIMS 

The paragraph heading has been inserted on page 13 of the English 
translation of the subject application, before claim 1 , as follows: 
What is claimed is: 

1. (Amended) CDMA receiver for receiving a CDMA signal, which is 
transmitted at the chip clock rate from a transmitter via various signal paths of a 
physical transmission channel, in a multi-subscriber environment having: 

(a) a receiving device [(1 )] for receiving the CDMA signal; 

(b) a Rake receiving circuit [(6)] having a number of parallel- 
connected delay devices [(7^7,1)] for detection of the signal 
components of the CDMA signal which are transmitted via the 
various signal paths; 

(c) a channel estimation circuit [(20)] for estimating channel 
coefficients h of a transmission channel H by means of a 
predetermined reference data sequence which is contained in 
the received CDMA signal; 
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(d) a weighting coefficient calculation device for calculating 
weighting coefficients m for the various signal components of the 
CDMA signal as a function of the estimated channel coefficients 
h and of stored spreading and scrambling codes; 

(e) a weighting circuit [(12)] for weighting the signal components 
with the calculated weighting coefficients m; and having 

(f) a combiner [(15)] for combining the weighted signal components 
to form an estimated received data signal. 

2. (Amended) CDMA receiving according to Claim 1, [characterized in 
that] wherein the weighting coefficient calculation device [(12)] is connected to a 
memory device [(23)]. 

3. (Amended) CDMA receiving according to Claim 1 [or 2, characterized in 
thatl . wherein spreading codes C S p of the subscriber and scrambling codes C S c from 
the transmitter are stored in the memory device [(23)]. 

4. (Amended) CDMA receiver according to [one of the preceding claims, 
characterized in that] claim 1. wherein the combiner [(15)] is an adder for adding the 
weighted signal components. 

5. (Amended) CDMA receiver according to [one of the preceding claims, 
characterized in that] claim 1. wherein the reference data sequence is processed by 
the channel estimation circuit [(20)] at the chip clock rate T C - 

6. (Amended) CDMA receiving according to [one of the preceding claims, 
characterized in that] claim 1. wherein the delay devices [(7i-7 n )] of the Rake 
receiving circuit [(6)] delay the received CDMA signal by an associated time delay t, 
with the time delay t differing by precisely one chip clock cycle T c between the 
various delay devices. 

7. (Amended) CDMA receiver according to [one of the preceding claims, 
characterized in that] claim 1. wherein the receiving device [(1)] is a receiving 
antenna, which is followed by a sampling circuit for sampling the CDMA receiving 
signal. 

8. (Amended) CDMA receiver according to [one of the preceding claims, 
characterized in that] claim 1. wherein an output circuit [(17)] is provided for 
outputting the reference data sequence from the received CDMA received signal. 

9. (Amended) CDMA receiver according to [one of the preceding claims, 
characterized in that] claim 1 . wherein the weighting circuit [(13)] comprises a large 
number of multiplication circuits [(10i-10 n )], which are each followed by a delay 
device [(71 -7 n )]. 

10. (Amended) CDMA receiver according to [one of the preceding claims, 
characterized in that] claim 1 . wherein a buffer store is provided for buffer storing the 
sampled received data from the CDMA received signal. 
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11. (Amended) CDMA receiver according to [one of the preceding claims, 
characterized in that] claim 1, wherein the channel estimation circuit [(20)] is a DSP 
processor. 

12. (Amended) CDMA receiver according to [one of the preceding claims, 
characterized in that] claim 1. wherein the weighting coefficient calculation device 
[(12)] is a DSP processor. 

13. (Amended) CDMA receiver according to [one of the preceding claims, 
characterized in that] claim 2, wherein the memory device [(23)] is an RAM memory. 
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Description 
CDMA receiver. 

The invention relates to a CDMA receiver for receiving 
a CDMA signal, which is transmitted at the chip clock 
rate from a transmitter via various signal paths of a 
physical transmission channel- 

The CDMA method {CDMA: Code Division Multiple Access) 
is a channel access method which is used in cellular 
systems, in particular in the mobile radio field. In 
this cas<±, a narrowband signal is spread by means of a 
code to form a broadband signal. The subscriber signals 
from those subscribers who are active at the same time 
in the same subscriber frequency band are band-spread 
by the application of subscriber-specific CDMA codes. 
In the CDMA method, a fingerprint, which is as unique 
as possible, is printed onto each data symbol. This can 
be achieved by using orthogonal OVSF coders. 

Figure 1 shows one cell in a cellular mobile radio 
system, in which three subscribers or users Ul, U2, U3 
are located within one mobile radio cell and receive a 
CDMA transmitted signal from the base station BS. A 
subscriber U receives a CDMA signal from the base 
station BS via a physical channel path H. The physical 
channel H comprises a large number of signal 
propagation paths which occur, for example, owing to 
reflections or signal scatter. 

Figure 2 shows a simple model for data transmission 
from the bas6 station to a subscriber U. A data stream 
d(t> is produced in the base station, and is spread, 
coded and scrambled to form a transmitted signal S (t) 
by means of a CDMA transmitter in the base station. The 
transmitted signal passes via the physical channel H as 
a received signal e(r) to the subscriber's CDMA 
receiver. In the CDMA receiver, the received signal is 
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descrambled and despread or decoded to form an 
estimated data stream d (t) , which normally corresponds 
to the data stream d(t) which the CDMA transmitter 
receives . 

5 

Figure 3 shows a CDMA transmitter according to the 
prior art. The transmitter receives data streams dl, 
d2, ... die, which are intended for different 
subscribers, from different data sources in parallel. 

10 The data streams d are spread and coded in an 
associated spreading circuit, using OVSF codes that are 
orthogonal in pairs. The spread and coded data streams 
are fed to an adder. The adder superimposes the various 
spread and coded data streams, and passes the 

15 integrated data stream on to a scrambling circuit. The 
superimposed data stream is scrambled and is emitted 
from the base station BS as the transmitted data stream 
s to the subscribers U- The scrambling process is used 
by the subscriber to identify the base station BS. 

20 

Figure 4 shows a CDMA receiver according to the prior 
art. The CDMA received signal e(r) received by the 
subscriber U via a receiving antenna A is fed to a Rake 
receiving circuit. The Rake receiving circuit has a 

25 number of signal paths which run in parallel with one 
another and each comprise a delay device, a 
descrambling circuit and a despreading circuit. The 
various parallel-connected signal paths are also 
referred to as Rake fingers. The Rake receiving circuit 

30 is used to detect the various signal components of the 
transmitted CDMA transmitted signal, which are produced 
by the various signal paths of the physical 
transmission channel. In this case, the delay device 
takes account of the various signal propagation time 

35 delays on the various signal paths of the transmission 
channel. The delay times in the delay devices are 
adjustable, and can be adapted to the transmission 
channel during reception of the CDMA signal. The 
various signal components in the CDMA received signal 
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are descrambled in the various Rake fingers, and are 
then despread by means of an OVSF code. On the output 
side, the CDMA signal components detected by the Rake 
fingers are multiplied by weighting coefficients by 
5 means of multipliers, and are converted in a combiner 
into an estimated data signal d . The combiner is an 
addition circuit which adds the various weighted signal 
components. The weighting coefficients m are calculated 
in a weighting coefficient calculation unit on the 

10 basis of estimated channel coefficients h, which are 
determined by a channel estimation circuit. This is 
done by outputting a reference data sequence by means 
of an output circuit from the CDMA received signal 
e(t), which sequence is descrambled in a descrambling 

15 circuit and, after despreading in a despreading 
circuit, is passed to the channel estimation circuit. 

The CDMA receiver according no the prior art as shown 
in Figure 4 has the disadvantage, however, that it is 

20 impossible to eliminate signal interference between 
different subscribers or users within one mobile radio 
cell. The CDMA, receiver illustrated in Figure 4 is 
suitable only for single subscriber detection, in which 
case the intersymbol interference and the multiple- 

25 access interference between the subscribers cannot be 
overcome, so that only a low spectrum efficiency can be 
achieved. The CDMA receiver shown in Figure 4 has no 
data relating to the spreading codes C SP of the other 
subscribers in the cell. It thus cannot take any 

30 account of or suppress interference caused by the 
signals transmitted by other subscribers in that cell. 

The object of the present invention is thus to provide 
a CDMA receiver in which signal interference which is 
35 caused by signals transmitted by other subscribers is 
overcome. 
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According to the invention, this object is achieved by 
a CDMA receiver having the features specified in Patent 
Claim 1. 

5 The invention provides a CDMA receive for receiving a 
CDMA signal, which is transmitted at the chip clock 
rate from a transmitter via various signal paths of a 
physical transmission channel, in a multi-subscriber 
environment, having a receiving device for receiving a 

10 CDMA signal, having a Rake receiving circuit with a 
number of parallel-connected delay devices for 
detection of signal components of the CDMA signal which 
are transmitted via different signal paths, 
having a channel estimation circuit for estimating 

15 channel coefficients of a combined transmission channel 
by means of a predetermined reference data sequence 
which is contained in the received CDMA signal, 
having a coefficient calculation device for calculating 
weighting coefficients for the various signal 

20 components Qf the CDMA signal as a function of the 
estimated channel coefficients and of stored spreading 
and scrambling codes, 

having a weighting circuit for weighting the signal 
components with the calculated weighting coefficients, 
25 and having a combiner for combining the weighted signal 
components to form an estimated received data signal 
for further data processing. 

One advantage of the CDMA receiver according to the 
30 invention ia that the conventional Rake receiver 
structure can be retained. 

The CDMA receiver according to the invention 
effectively overcomes signal interference between 
35 different subscribers in one cell. This allows the 
number of subscribers within one cell to be increased, 
and the data can be transmitted at a higher data rate 
from the base station to the subscribers. The 
suppression of multi-access interference also reduces 
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the bit error rate by means of the CDMA receiver 
according to the invention. 

The weighting coefficient calculation device is 
5 preferably connected to a memory device. 

The memory device preferably stores spreading codes for 
the other subscribers as well as rhe scrambling code 
for the transmitter. 

10 

In one preferred embodiment/ the combiner is an adder 
for addition of the weighted signal components, 

The reference data sequence is preferably processed by 
15 the channel estimation circuit at the chip clock rate. 

The del^y devices in the Rake receiving circuit delay 
the reception of the CDMA signal with an associated 
time delay, with the time delay between the various 
20 delay devices preferably differing by precisely one 
chip clock cycle. 

The receiving device preferably has a receiving antenna 
and a sampling circuit for sampling the received CDMA 
25 signal. 

Furthermore, an output circuit is preferably provided 
for outpurting the reference data sequence from the 
received CDMA signal. 

30 

In one preferred embodiment of the CDMA receiver 
according to the invention, the weighting circuit 
comprises a large number of multiplication circuits, 
which are each followed by a delay device. 

35 

In one particularly preferred embodiment of the CDMA 
receiver according to the invention, a buffer store is 
provided for buffer storage of the sampled CDMA 
received data. 
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The channel estimation circuit and the weighting 
coefficient calculation unit are preferably provided by 
a sequence in an appropriate algorithm in a DSP 
5 processor. 

A preferred embodiment: of the CDMA receiver according 
to the invention will be described in the following 
text in order to explain features which are essential 
10 to the invention, with reference to the attached 
figures, in which: 

Figure 1 shows a schematic illustration of a mobile 
radio cell with a number of subscribers? 



15 



20 



Figure 2 shows a simple data channel model; 

Figure 3 shows a CDMA transmitter according to the 
prior art; 

Figure 4 shows a CDMA receiver according to the prior 
art; and 



Figure 5 shows one preferred embodiment of the CDMA 
25 receiver according to the invention. 

As can be seen from Figure 5, the CDMA receiver 
according to the invention has a receiving antenna 1, 
which is used for receiving a CDMA signal which is 

30 transmitted from a base station and is received as the 
received signal e(t) by the antenna 1* The antenna 1 
passes the received CDMA signal e{t) via a line 2 to an 
output node 3, which is connected via a line 4 to a 
signal input 5 of a Rake receiving circuit 6. The Rake 

35 receiving circuit 6 has a large number of delay devices 
7if 7n- Tne delay devices 7 are connected in 

parallel with one another via internal signal lines Bi, 
8 2 r Q nr with the signal lines 8 being connected to the 
signal input 5 of the Rake receiving circuit 6. The 
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delay devices 7i-7 n are connected on the output side vi* 
lines 9i-9 n to multiplication circuits 10i-JQ n . The 
multiplication circuits IQi-lQn respectively mulriply 
the signal components of the CDMA received signal which 
5 are emitted from the delay devices 7i~7 n by respective 
weighting coefficients mi-m n/ which are emitted via 
lines lli-lln from a weighting coefficient calculation 
device 12- The multiplier circuits ld-lOn together form 
a weighting circuit 13. The signal components emitted 
10 by the multipliers 10i-10 A are emitted via lines 14i-14 n 
to a combiner 15, which combines the various weighted 
signal components to form an estimated received data 
signal d (t) which is emitted via a data line 16 for 
further data processing in the receiver. 

15 

The CDMA signal e(t) received via the antenna 1 
contains a reference data sequence which is output at 
the output point 3 by means of an output circuit 17. 
The output circuit 17 is for this purpose connected via 

20 a line 18 to the output node 3. The reference data 
sequence which is output by the output circuit 17 is 
supplied via a line 19 directly to a channel estimation 
circuit 20. The channel estimation circuit estimates 
the channel coefficients h of the physical transmission 

25 channel H by means of the output reference data 
sequence, and emits the determined channel coefficients 
h via a line 21 to the weighting coefficient 
calculation device 12 . 

30 The weighting coefficient calculation device 12 is 
connected via a memory read line 22 to a memory device 
23. The spreading codes C S p for the other subscribers U 
as well as the scrambling code C sc for the base stations 
BS are stored in the memory device 23. The weighting 

35 coefficient calculation device 12 calculates the 
weighting coefficients m for the various signal 
components of the CDMA signal as a function of the 
estimated channel coefficients h, and of the stored 
spreading codes Cs* and scrambling codes C 5C - The 
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calculated weighting coefficients m are emitted via 
lines lli-lln to the various multiplier circuits lQi-10 n 
in the weighting circuit 13 , where they are multiplied 
by the signal components emitted from the delay devices 
5 7i~7 n , The signal components weighted in this way are 
combined with one another in th<* combiner 15 to form an 
estimated received data stream d (t) . The combiner 15 is 
in this case preferably an adder, which adds up the 
various weighted signal components. 

10 

A CDMA revived signal is received through the antenna 
1 by the receiver, and depends on the transmitted 
signal s and the physical transmission channel H. The 
physical transmission channel may be represented as a 
15 data mairix H comprising a large number of channel 
coefficients h. Using the vector notation, the received 
data vector e becomes: 

e - [H) (1) 

The CDMA receiver may likewise be represented as a data 
20 matrix M, with the estimated data vector being obtained 
from the received data vector to give; 



d ~ [Mj ' e (2) 



The estimated data vector d thus depends on the data 
matrix H for the physical transmission channel, and on 
25 the receiver matrix M. 

d = [M] - (H3 5 (3) 

The transmitted data vector depends on the data d 
originally emitted from a data source to the 
transmitter, on the spreading code C S p and on the 
30 scrambling code C sc . As has already been explained in 
conjunction with Figure 3, the data stream d is first 
of all spread by means of a spreading code C SP in the 
transmitter, and is then scrambled in a scrambling 
circuit by means of a scrambling code C sc * 



35 



The estimated data vector thus becomes: 
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£?- [Ml [H| [C SP ] [CscW 

Since the physical transmission channel (t) and the 
spreading circuii and scrambling circuit: are regarded 
as a combined channel, the coefficient matrix for the 
5 combined channel H r becomes: 

[H-] = TH1 [C s? ] fC 5? 3 (5) 
The received estimated data vector d thus depends on 
the coefficient matrix for the receiver M and on the 
coefficient matrix H 1 for the combined channel. 

rf=* [M] ■ fH r ] - d (6) 

In the case of an assumed, ideally estimated physical 
transmission channel, the coefficients m of the 
receiver matrix M must be set by the weighting 
coefficient calculation device 12 such that: 

[MJ * [K 1 ] —> 1 ( J ) 

15 

where I corresponds to the unit matrix. 

The signal coefficients h of the physical transmission 
channel H are received 1 by the weighting coefficient 
calculation device 12 from the channel estimation 
20 circuit 20 via the line 21. The spreading coefficients 
C SP of the orthogonal OVSF codes of the other 
subscribers are stored in the memory 23 T and can be 
read by the weighting coefficient calculation device 12 
via the line 22. 

25 

The scrambling code C S c of the base stations BSs is 
likewise stored in the memory 23, and is read by the 
weighting coefficient calculation device 12 in order to 
calculate the channel coefficients for the combined 
30 channel H ' . 

The weighting coefficient calculation device 12 
contains a. processor, which carries out the calculation 
defined in equation 7 and calculates the weighting 
35 coefficients m of the receiver in such a manner that 
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the product of the receiver matrix M and of the channel 
coefficient matrix H* of the combined channel 
approximates to the unit matrix I. 

5 As can be seen by comparing Figure 4, which shows the 
CDMA receiver according to the prior art, and Figure 5, 
which shows the CDMA receiver according to the 
invention, the circuitry of the CDMA receiver according 
to the invention is less complex. The Rake receiving 

10 circuit 6 of the CDMA receiver according to the 
invention comprises only the delay devices 7 x -7 n , and 
does not contain any descrambling circuits or 
despreading circuits for the respective signal 
components. Furthermore, the output circuit 17 in the 

15 CDMA receiver according to the invention is connected 
directly to the channel estimation circuit 20 via the 
line 19. The reference data sequence which is output by 
the output circuit 17 is processed by the channel 
estimation circuit 20 using the chip clocJc rate T c and 

20 not using the symbol data clock rate T D . The delay 
devices 7 1 -7 n in the Ralce receiving circuit 6 delay the 
received CDMA signal e(t) by an associated time delay 
t, with Lhe time delay x differing by precisely one chip 
clock cycle T c between the various delay devices 7 l -7 a . 



25 



30 



35 



The CDMA receiver according to the invention has the 
memory 2 3, in which the spreading codes C SP of all the 
subscribers and the scrambling codes C sc of the base 
stations BS are stored. This means that the CDMA 
receiver according to the invention can also take into 
account the orthogonal spreading codes of the other 
subscribers in the cell, and hence the signal received 
from them, when calculating the weighting coefficients 
m. In the process, the weighting coefficient 
calculation device 12 calculates the weighting 
coefficients m in such a manner that signal 
interference resulting from the CDMA transmitted 
signals emitted to the other subscribers is suppressed 
or overcome. In the process, the channel estimation 
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circuit 20 estimates the transmission channel H at the 
chip clock level T C/ and not at the data symbol level 
T D - 

The stored spreading codes for the other subscribers 
allow rlie CDMA receiver according to the invention to 
carry out multi-subscriber detection, which takes 
account not only of the intersymbol interference but 
also of fl\ulriple-access interference, and hence has 
improved spectrum efficiency. 



^ 5 3 ! *' ,1, iLsi ,~\L i 
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Patent Claims 

• ^ -For receiving a CDMA signal, which is 

i rnMA receiver tor reccxviuy 

l^T^tl at the Chip CIQ* rate from a ti^«« 
5 via various signal p.th. of . ,*yi«l ion 
k ,,1 in a multi-subscriber environment having, 
channel, m a multl receiving the CDMA 

(a) a receiving device (1) 

^Tr^s receiving circuit (6) having a number of 
10 P* all"™cte d delay devices (7,-7., for detect^ 
!f the signal components of the CDMA signal wn.ch are 
transmitted via the various signal paths; 

transmiti.=u r201 for estimating 

( c) a channel estimation circuit (20) to 

nf a transmission channel H oy 
channel coefficients h of a ^rans 

. rpferen ce data sequence which 

15 means of a predetermined reference aa 

* - »h in the received CDMA signal- 
is contained in t«e £<-<--"=^ 

.hrina coefficient calculation device for 
id) a weighting . 

4-» „-f fhe CDMA signal as a runcrion uj. 
signal components of the culja * y gtore d 
.he estimated channel coefficients h and of stored 



20 



spreading and scrambling codes; 
^ . JlghtlM circuit ,12, for wei^n, tta ■ 

m! an<J l,aVin5 fot OOBbi »ia 9 the lighted signal 

ff) a combiner (15) tor coiwa y 

* estimated received data signal- 

components to form an estimated r 

2. CDMA receiver according to Claim 1, 

f;\;rtr/ ^ llt i» ^ 

a2 ) is connected to a memory device (23) . 

3. CDMA receiver according to Claim 1 or 2, 

Characterized g subscriber and 

in that spreading codes C„ or r.ne 

, , r from the transmitter are stored m 

scrambling codes C sc rrom 

the memory device (23) - 



30 



35 
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4. CDMA receiver according to one of the preceding 
claims, 

characterized 

in than the combiner (15) is an adder for adding the 
5 weighted signal components - 

5. CDMA, receiver according to one of the preceding 

claims, 
characterized 

10 in that the reference data sequence is processed by the 
channel estimation circuit (20) at the chip clock rate 
T c - 

6. CDMA receiver according to one of the preceding 

15 claims, 

characterized 

in that the delay devices (7 x -7 n ) of the Rake receiving 
circuit (6) delay the received CDMA signal by an 
associated time delay *, with the time delay t differing 
20 by precisely one chip clock cycle T c between the 
various delay devices. 

7 . CDMA receiver according to one of the preceding 
claims , 

25 characterized 

in that the receiving device (1) is a receiving 
antenna, which is followed by a sampling circuit for 
sampling the CDMA received signal. 

30 8, CDMA receiver according to one of the preceding 
claims f 
characterized 

in that an output circuit (17) is provided for 
outputting the reference data, sequence from the 
35 received CDMA received signal. 

9. CDMA receiver according to one of the preceding 

claims , 

characterized 
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(57) Abstract: Hie invention relates to a CDMA receive^ for receiving, in a multiple subscriber enviromneni, a CDMA signs*! 
itznsmia&d with a ciup rwe by a traasmittcr via different signal paths of a physical transmission channcL Said CDMA receiver 
comprises: a receiving device (1) far receiving the CDMA signal; a rate receive circuit (6) with a number of pawalleHy connected 
delay Review C 7 !-?*) for detecting the signal companenis of the CPMA sigpal thai are transmitted via the different signal paths; 
a eternal estimation circuit (20) for estimating the coefficients h of a transmission channel H by using a predetermined 

reference dam sequence contained in the rteefved CDMA Signal; a weighing coefficient calculation device for calendaring weighting 
coefficients in for the different signal components of the CDMA signal according to the estimated channel eoefficicrttfi h and to the 
stared spread codes and scrambling codes: a wearing circuit (12) for weighting th£ signal edfljtpoiienis with the calculated weighting 
coefficients m. and; a combiner (13) for comouung the weighted signal components to fonn an estimated received data signal. 



1—1 (57) Znsaxnmeiifessiing: CDMA-EmpfSngear zum Eupfiragen ernes mit Chiptakt von einem Sender titer vcr&chiedcnc Sigaalpfc*te 
CS> eincs pliysdl^jUschcn Qbemaguflss^mwl s tibemageoea CDMA-Signals in einer Mcfanmliiehiiierunigebuag mfc einer Empfangs- 

OcdDrichnmg (i) zum Empfang des CDMA-Signals; einer Raloo-Empfengsschaltung (ft mit mehnsxesi parallel gesehalieien Vcnooge- 
^. mngsciflricbtmigpn (7i-7a) zur 

g: 

^ [Farisctzung auf der nachsten SeiuJ 
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in that the weighting circuit {13} comprises a large 
number of multiplication circuits (10i-lQ n ) , which are 
each followed by a delay device (7i-7 n ) . 

5 10. CDMA receiver according to one of the preceding 
claims, 
characterized 

in that a buffer store is provided for buffer storing 
the sampled received data from the CDMA received 
10 signal. 

11. CDMA receiver according to one of the preceding 
claims r 

characterized 

15 in that the channel estimation circuit (20) is a DSP 
processor . 

12. CDMA receiver according to one of the preceding 
claims f 

20 characterized 

in that th<* weighting coefficient calculation device 
(12) is a DSP processor. 

13. CDMA receiver according to one of the preceding 
25 claims, 

characterized 

in that the memory device (23) is an RAM memory. 
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